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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3YyYCHHS
bu3MKN Ha AEATeTBPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOY4YEeHUS, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISIETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTuel, acTpoHOMUEH ©  (U3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeIoCTaBisAeT Hamboyiee SCHbIE OOpas3lbl NPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
o0pa3oBaHUsS COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISl TOTYYESHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeabHBIX oOpranusamnusx Poccuiickoit ®exnepanuu, peann3yoOIUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE HX HMHTE/UICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMS MaTCpHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWK O JAUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOI0AaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpPMaIell PU3NUECKOTO COAEpKaHUs,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HWKHU, aHAINA3 H
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeSTSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

[Ipennaraemeplii B mporpaMmme no Qpu3Mke nepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamMKax
OCHOBHOI'0 FOCYJJaPCTBEHHOTO 3K3aMeHa 1o (Pu3uke.



HAITPABJIEHUSI BOCHIUTATEJBHOM PABOTHBI HA YPOKAX
PU3UKU:

* HKOJIOTUYECKOE BOCIHUTAHUE:YUUTh JIIOOUTH OKPY’KAIONIYI0 HAC MPUPO.Y,
BUJICTh KPacoOTy W HEMOBTOPHMOCTb POJHOTO Kpas; pPa3bsSCHATh HEOOXOIUMOCTh
COOJIIOJICHUsT TIpaBWJI TPEOBIBAaHWS HAa MPUPOJEC U OTBETCTBEHHOCTH 3a HX
HECOOITIOICHHE.

* TpaXIAaHCKOE U MATPUOTHYECKOE BOCHHUTaHUE: (POPMHpPOBAHUE Y
yyanuxcs JitoOBH K cBoedl PojauHe, yBakeHus K €€ NOCTHKEHUSIM U HCTOPHH,
YyBCTBA YB&XXEHHUs K CBOEH CTpaHe, CBOEMY HAapOLy 4Yepe3 YBaXeHUue K
POCCUMCKUM M COBETCKMM YYE€HBIM, WX OTKDPBITHSM, BO3HUKAET YYBCTBO
CONPUYACTHOCTH K UCTOPUU U TPAAULUSAM CBOEH CTPaHBI.

. IIPaBOBOE BOCIIUTaHUE (popmupoBanue T'YMaHUCTAYECKOTO
MHUPOBO33PEHUS yUaILUXCS, CHOCOOHOCTH K OCO3HAHHMIO CBOMX IPaB U NPaB APYTUX
moned, (opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K TIPABOBBIM HOpMaM
rocyJ1apcTBa, 3aKOHOB)

. ACTETUUYECKOE BOCIIUTAaHUE: dbopmupoBaHue OMPEICIICHHOTO
ACTETUYECKOTO OTHOIICHUS YeJOBeKa K JACHCTBUTEIBHOCTH TNPU HU3YYCHUU
busnyeckux sBIEHUN (paayra, 3BYKH), HCIOJIb30BAHUU Pa3UYHBIX >KaHPOB
JUTEPATYPHOTO UCKYCCTBA: CKa3KU, OACHU, MIOCTOBUIIBI, TTOI3HSI.

* TPYJIOBOE€ BOCIHUTAaHUE: BOCHUTAHHE JIIOOBU K TPYyAY; OCYLIECTBICHUE
CBA3M OOydeHHs (U3MKE C MPAKTUKOW, € MNpPOPEeCCHOHAIBHONW OpHEHTALMEH
oOydJarommxcs; NpUOOpeTeHre OOyYaroUUMUCA TNPAKTUYECKUX HAaBBIKOB IIPH
BBIMIOJIHEHUH J1a00paTOPHBIX paboOT, KIACCHBIX M JOMAIIHUX MPAKTHUECKUX
3aJlaHui, YCTAHOBIIEHUE CBSI3U (DU3UKHU C TPYAOBOM JIEATETbHOCTBIO.

* HpPaBCTBEHHOE BOCHUTaHUE: (OPMHUPOBAHME CO3HAHUS CBSI3U C
o0IIECTBOM, HEOOXOAMMOCTH COIVIACOBBIBATH CBOE IIOBEIEHUE C HHTEpPECaMU
OOIIECTBa; OCO3HAHWE MPAKTHUYECKOW 3HAYMMOCTH TOrO WJIA MHOTO OTKPBITHS,
OCO3HAaHHUE 3HAYMMOCTH 3TOTO OTKPBITHS HA IIYTH LUBUJIM3ALUU YEJIOBEYECKOIO
oOIiecTBa, BOCIUTAaHUE YBAXKEHUS K YYEHbIM M HX Tpydy, (opmupoBaHue
YCTOMYMBBIX HPABCTBEHHBIX YYBCTB, BBICOKOW KYJIbTYPBI IIOBEACHUS KaK OJHOMN U3
[VIABHBIX MPOSBIICHUHN YBAXXEHUs YEJIOBEKA K JIIO/ISM.

* YMCTBCHHOC BOCIIMTAHHUC. IIPUBUTUC HABBIKOB YMCTBCHHOI'O TpYy/Ja,
Pa3BUTHUC ITO3HABATCIIbHBIX HOTpe6HOCT€I>'I, Pa3BUTHC THMOKOCTH MBIIIJIEHUS.



JII/I‘IHOCTHI)IC, METANIPEAMECTHDBIC N IPEAMETHDLIC
peE3yJdabTaTbl OCBOCHUA IIPEAMETA.

JINYHOCTHBLIMM pe3yJbTaTaMM O0O0y4YeHUs: (QU3UKE B OCHOBHOM IIIKOJIE

SABJIAIOTCA:

c(OPMUPOBAHHOCTh IMO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYATIbHBIX H
TBOPYECKUX CIIOCOOHOCTEN yyaluxcs;

yOeXACHHOCTh B BO3MOXKHOCTH TIO3HAaHUS MPHUPOJBI, B HEOOXOAMMOCTH
Pa3yMHOI'O MCIOJIb30BaHUS JOCTHKCHUM HAayKHM M TEXHOJIOTMM Ui
JAJIbHENIIET0 Pa3BUTHS YEJIOBEUYECKOro OOIIECTBA, YBAKEHUE K TBOpIAM
HAyKH U TEXHUKHU, OTHOLIEHHUE K (PU3UKE KaK 3JIEMEHTY OOIIeUeI0BEYECKOM
KYJbTYpHI,

CaMOCTOSITENILHOCTh B IMPUOOPETEHWH HOBBIX 3HAHUM M MPaKTUYECKUX
YMEHH;

TOTOBHOCTB K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMU
UHTEpECaMHU U BO3MOXKHOCTSAMU;

MOTHUBalUsS 00pa30BaTENIbHOM JEATENIBHOCTH UIIKOJBHUKOB Ha OCHOBE
JIMYHOCTHO OPUEHTUPOBAHHOTI'O NIOAXO0/A;

(opMUpOBaHKE IIEHHOCTHBIX OTHOLIEHUM APYT K APYTY, YUYUTENI0, aBTOpaM
OTKPBITUI U U300pETEHUI, pE3yIbTaTaM 00yUEHHUS.

MeTanpeaMeTHbIMHU pe3yJbTaTaMM 00y4YeHUs (PU3MKE B OCHOBHOM IIKOJIE

ABJIAIOTCA:
— OBJIaACHHMC HAaBBIKaAMH CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHHﬁ,

OpraHu3aluu y4eOHOM JesTeNbHOCTH, MOCTAHOBKH IeJieH, MIIaHUPOBaHUS,
CAMOKOHTPOJISI M OLIEHKM PE3YyJIbTaTOB CBOEH JEATEIbHOCTH, YMEHUSMH
IPEIBUIETh BO3MOKHBIE PE3YyJIbTAaThl CBOMX JEHCTBUI;

MOHUMaHUE PaA3JIMYUN MEXIY UCXOJHBIMHU (DAKTaMU U TUMOTE3aMH ISl UX
OOBSACHEHHUS, TEOPETUYECKUMU MOJIETISIMU M pPEAIbHBIMU OOBEKTAMH,
OBJIAJICHUE YHUBEPCATbHBIMHU YUYEOHBIMU JACUCTBUSAMU HAa PUMEpPAX THIOTE3
IUIsl OOBSICHEHUSI W3BECTHBIX (DaKTOB M SKCHEPUMEHTAILHON MPOBEPKU
BBIIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHUECKUX MOJIENel MpoLeccoB
WY SIBJICHUM;

dbopMupoBaHEe yMEHUN BOCHPHHHMATh, MepepadaThiBaTh U MPEAbIBISATH
uHOpMaIMi0O B  CJIOBECHOW, OOpa3HOW, CHUMBOJWYECKOW ¢opmax,
aHaIM3UpoBaTh M  TepepadaThiBaTh MOJYYEHHYIO HMHGOpPMAIUIO B
COOTBETCTBMM C I[IOCTaBJICHHBIMH  3a/JauaMH, BBIACISITH OCHOBHOE
collepKaHUE TMPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl Ha
MOCTABJICHHBIE BOIIPOCHI M U3J1ararh €ro;

OpUOOpETEeHHE OIbITa CaMOCTOSITENIbHOIO IOMCKA, aHalu3a W 0TOopa
uHpOpMallMM C MCMHOJIb30BAaHUEM PpA3IUYHBIX HMCTOYHUKOB M HOBBIX
MH(GOPMALIMOHHBIX TEXHOJIOTH JIJIsl peIlIeHNs M03HABATEIbHBIX 3a/1a4;



— pa3BHUTHE MOHOJIOTMYECKON U TUATIOTUYECKON PEYM, YMEHUS BBIPAXKATh CBOU
MBICIIM U CIIOCOOHOCTH BBICIYIINBATh COOECEIHUKA, TOHUMATh €r0 TOUYKY
3peHMs, IPU3HABATH [IPABO IPYroro YejaoBeKa Ha HHOE MHEHHE,

— OCBOCHHME IIPUEMOB JACHCTBUM B HECTAHIAPTHBIX CHUTYalUsAX, OBJIAJICHUE
ABPUCTUYECKUMHU METOJIaMU PELICHHsI TPOoOIeMm;

— (opMmupoBaHHEe yMEHMI PabOTaTh B TPYIIIE C BHIMOJHEHHEM Pa3IHMYHbIX
COLMAJIbHBIX POJIEH, INPEACTABIATH W OTCTauBaTbh CBOU B3IVIAABI U
yOex1eHUsI, BECTU IUCKYCCHIO.

O0muMH npeIMeTHLIMU pe3yJbTaTaMu OOydeHHs (PU3UKE B OCHOBHOM
LIKOJIE SABJIAKOTCA:

— 3HAHUS O MPHUPOJIC BAKHEUIIUX (PU3MUECKHUX SBJICHUM OKPYKAIOLIEro MUpa
U TIOHMMaHUE CMbICTa (PU3HYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b
W3yYECHHBIX SIBJICHUN;

— YMEHMS IIOJb30BaThCA METOJAMHM HAy4YHOTO MCCIEHOBAaHUSA SIBJICHHUU
OpUPOABI, TPOBOAUTH  HAONIOJIEHWS, IUTAHUPOBATb W  BBIMOJHATH
AKCIIEPUMEHTBI, 00padaThiBaTh pPE3yJbTaThl U3MEPEHUN, MPEACTABISThH
pe3ynbTaThl M3MEPEHUN C TMOMOIIbI0 Talnui, TpadukoB u (opmyi,
oOHapy>KUBaTh 3aBUCUMOCTU MEXKY PU3NUECKUMU BEIUUUHAMHU, OOBICHSITh
IIOJy4YEHHbIE pPE3yJbTaTbl M JeNaTh BbIBOABI, OLEHUBATH TI'PAHULbI
IIOIPEITHOCTEN PE3yIbTaTOB U3MEPEHHU;

— YMEHHUsl TPUMEHATh TEOPETHYECKUE 3HAHUS N0 (U3MKE Ha IMPaKTHUKE,
pemiaTh GU3MYECKUE 3a7a4d Ha IPUMEHEHHUE NOJIyYeHHBIX 3HAHUI;

— YMEHHMSI U HaBBIKM MPUMEHSTh TMOJYYCHHBbIE 3HAHUSA IS OOBSICHEHUS
IIPUHLIUIIOB JIEMCTBUSL BAXHEUIIMX TEXHUYECKUX YCTPOMCTB, PELICHUS
NPAaKTHYECKUX 3a]a4 TOBCEIHEBHOM >XKM3HM, oOecreueHus: 0e30MacHOCTH
CBOEM  JKHW3HHU, PAUMOHAIBHOTO NPUPOAONOJIB30BaHUS U OXPaHbI
OKPYKarOIIEU CPEIbI;

— (opmupoBaHHe YOEKIECHUS B 3aKOHOMEPHOW CBSI3M U IIO3HABAEMOCTHU
ABJICHUM TPUPOJbI, B OOBEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOU
LIEHHOCTHY HAaYKHU B Pa3BUTUU MAaTEPUAIBHON U JyXOBHOM KYJIBTYPbI JIIOACH;

— pa3BUTHE TEOPETUYECKOTO MBIIUIEHUS Ha OCHOBE (DOPMHUpPOBAHUS yMEHUI
yCTaHaBIMBATh (DAKThI, Pa3INdaTh MPUIUHBI U CJIEJCTBHS, CTPOUTH MOJIEIH
M BBIJIBUTATh TUIOTE3bI, OTHICKUBATh W (HOPMYIUPOBATH JOKA3aTEIHCTBA
BBIJIBUHYTBHIX THUIIOTE3, BBIBOJUTH M3 DKCINEPUMEHTAIBHBIX (AKTOB W
TEOPETUUECKHUX MoJIeel (PU3nuecKre 3aKOHbI;

— KOMMYHUKATHBHBIE YMEHHUS JOKJIQAbIBaTb O pPE3yJibTaTax CBOErO
VICCIIEIOBAHNUSI, Y4aCTBOBATh B JHUCKYCCHM, KPAaTKO W TOYHO OTBEYATH HAa
BOIIPOCHI, HUCIIOJb30BAaTh CIPABOYHYIO JIUTEPATYPy U APYrHE€ HCTOYHUKHU
uHopMarmm.

YacTHBIMHU NpPeJIMeTHBIMHU pe3yJbTaTaMu 00yueHus (pu3nke B OCHOBHOU
IIKOJIE, HA KOTOPBIX OCHOBBIBAIOTCS OOIINE PE3yIbTAThI, SIBISIOTCS:



— MOHMMAHHUE U CHOCOOHOCTh OOBSICHATH Takue (PU3MUYECKUE SIBICHHS, Kak
CBOOOJIHOE TaJICHUE Tell, KOJeOaHUsI HUTSHOTO U MPYKMHHOTO MasiTHUKOB,
aTMocdepHoe AaBieHue, MIaBanue Tei, Auddysus, 0oJblias CKUMaeMOCThb
ra3oB, Majlas CXXUMAE€MOCTh JKHUJIKOCTEd U TBEPIbIX Tell, MPOLECCHI
UCIIApeHUs] W IUIABJICHUS BEIIECTBA, OXJAXICHUE JKUJIKOCTU TMpHU
UCIIAPEHUHU, U3MEHEHHE BHYTPEHHEW SHEPruu Tela B  PE3yJbTare
TeIUIoNepeIayn Wik paboThl BHEUTHUX CHII, SJICKTPU3alMs Tell, HArpeBaHHUe
IIPOBOJTHUKOB 3JIEKTPHUUYECKUM TOKOM, 3JIEKTPOMAarHuTHash MHIYKLUSA, OTpa-
KEHUE W TPEIIOMJIEHHE CBETa, JHCIEPCHS CBETa, BO3HUKHOBEHHE
JMHENYaTOro CIIEKTPA U3ITyUCHUS;

— YMEHHUS U3MEpATh pACCTOSTHUE, IPOMEKYTOK BpPEMEHH, CKOPOCTD,
YCKOpEHHue, Mmaccy, CHlly, MMIYJIbC, pabdoTy CHJIbI, MOUIHOCTb,
KHHETHYECKYI0O JHEPIrui0, NOTCHIHUAIBHYIO DHEPTUI0, TEMIEpaTypy,
KOJIMYECTBO TEIUIOTHI, YACIBHYIO TEINIOEMKOCTh BEILIECTBA, YJIEIbHYIO
TEIUIOTY IJIABJIEHUS BEIIECTBA, BIAXKHOCTh BO3yXa, CHILYy JJIEKTPHYECKOTO
TOKa, 3JIEKTPUUYECKOE HANPSLKEHHUE, DJIEKTPUUYECKHI 3apsijl, dJIEKTPUUYECKOE
CONPOTUBJICHUE, (POKYCHOE PACCTOSIHUE COOUpAIOIICH JIMH3bI, ONTUYECKYIO
CUITY JINH3BI;

— BJIQJICHUE HKCIIEPUMEHTAJbHBIMU METOJIAaMH HCCIEJOBaHUSI B IpoIecce
CaMOCTOSTEJIBHOTO U3yUYEHUs 3aBUCUMOCTH MPOMIEHHOTO IyTH OT BPEMEHH,
YIJIMHEHUS TPYKUHBI OT NPWIOKEHHOW CHUJIBI, CHUJIbI TSKECTH OT MAcCChl
TeJa, CUJIBI TPEHUS CKOJIBKEHMS OT IUIOIIAA COTPUKOCHOBEHUS TEJ U CUJIBI
HOpPMAaJIbHOTO JIaBJIEHUs, CUJIbl ApxuMena OT 00beMa BBITECHEHHOU BOBI,
nepruosa KojaeOaHui MasiTHUKA OT €ro JJIMHBL, 00beMa raza OT JaBJeHUs PU
INOCTOSIHHOM TEMIIEPATYpPE, CUJIBI TOKA HAa YYaCTKE LEMU OT 3JIEKTPHUYECKOTrO
HaIpPSOKEHUS, AIEKTPUUECKOTO COMPOTUBJICHUS MPOBOJIHUKA OT €ro JJIMHBI,
IJIOIIAM  TONEPEeYHOro  CEYEeHHs] W MaTepualia,  HalpaBJICHUS
MHIYKIMOHHOTO TOKAa OT YCIIOBUW €ro BO30YXIEHUS, YIila OTPaKEHHUsS OT
yria najieHusi CBETa;

— MOHUMMAaHHE CMBICJIA OCHOBHBIX (DU3UYECKUX 3aKOHOB U YMEHHE NMPUMEHSTh
MX Ha TMpaKTHKE: 3aKOHbl JWHAMUKA HBIOTOHA, 3aKOH BCEMHUPHOIO
TATOTEHMsI, 3aKOHbI [lackansgs m Apxumesna, 3aKOH COXPaHEHHS] HMITYJIbCa,
3aKOH COXPAHEHMSI 3HEPrUH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsna,
3akoH Oma I ydacTka 1enu, 3akoH Jxoyisa-Jlenna;

— MOHMMAHHWE TMPUHIUIOB JCHCTBHS MAalIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB, € KOTOPBIMU KaXIbld 4YEJIOBEK MOCTOSHHO BCTPEUYAETCA B
MOBCEAHEBHOM XKU3HU, U CHOCOOOB oOecreueHHs 0e30MacHOCTH TNpHU X
UCIOJIb30BAHUU;

— OBJAJICHUE PAa3HOOOPA3HBIMU CIOCOOAMHU BBIMIOJIHEHHSI PACUETOB IS
HaXOXJEHUS HEU3BECTHOW BEJIWYMHBI B COOTBETCTBHUM C YCIOBUSMH
MOCTaBJIEHHOW 3a/1a4ll HA OCHOBAHWH UCTOJIb30BAaHUS 3aKOHOB (DPU3UKH;



— YMEHHME WCIHOJIb30BAaTh TMOJYyYCHHbIE 3HAHMS, YMEHHUS W HaBBIKU B
MOBCEAHEBHOM >KM3HM (OBIT, OKOJOTHSA, OXpaHa 3/J0pPOBbs, OXpaHa
OKpY XKalollel cpeibl, TeXHUKa 0€30MacHOCTH U Jp.).

MecTo npeamera B y4eOHOM ILIAHE.

B coorBerctBur ¢ ®I'OC OOO y4eOHBIN mpeameT «Du3uKa» BXOIUT B
npeaMeTHYI0  0o0JacTh  «ECTECTBEHHO-HAy4YHbIE MPEAMETBI» U SIBISIETCA
oOs3aTebHBIM T M3ydeHHs. OOIee YhCI0 YacoB, OTBEACHHBIX Ha M3YYCHHE
¢busuku Ha ypoBHEe OCHOBHOTO 00I1Iero oOpazoBanusi, cocTapisieT 245 4acos: B 7
kiacce — 70 yacoB (2 yaca B Hezieln0), B 8 kitacce — 70 yaca (2 yaca B HeJeno), B 9
KJ1acce — 105 4acoB 3 yaca B HEJIEITIO).



COJEP XAHME OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUZNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMUUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npuoopsl. [lorpentHocts u3mepeHuii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOJY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 0ObICHEHNE
HaOmogaemMoro sBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusuyeckue MpuOOPHl U MPOLEypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.
2. M3mepeHnue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactuy BemectBa. CBSA3b CKOPOCTH JBWKEHHS YACTHI[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEW M TBEPJIBIX
(KpUCTaINIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux minanerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. N3mepenune cKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOntonenue siBeHus HHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHUS (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IMIapuka o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHUs (nedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEIUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmraroniyecs: cocysl. ['mapapiuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEPHOTO J1aBJICHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUs TeJ: IMJABaHUE WJIW MOTPYKEHHUE Tel B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpy>KEHHOM B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpuMmeHeHWe TmpaBuja pPaBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHNS MOJIEKYJIIPHOKMHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIpHBIE SIBICHUS. TeIIoBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsiss sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
TeIuIonepesaya U COBEpLICHUE paboThI. Bunsl TEIIONEPEAauHn:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KomnuectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBeEcHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcmapenue. Kunenume. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHUS.

BnaxHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHHUSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHMS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a Npu U3MEHEHHH 00bEMa U HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOM 3aBUCHUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpruM Tella B pe3yJibTare
Terionepeaayr U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUsI TEIIOOOMEHA IMPU CMEIIUBAHWUU XOJIOJHOM M
ropsiuyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBICHUS JIb/IA.

Paznen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. BiaumonelicTsue
3apsOKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIaMU).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpuueckoro mnosst. [lpunHimn
CYIIEPIO3ULIMU EKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKkTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe T1oJe  3JIEKTpUdeckoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne 3neKTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTPOTEeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JIEUCTBUE DNEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne CHIlbl TOKa aMIIEpMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeJIeHUs IIOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHue U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia s CWIbl TOKa MpPU MNapaJUIETbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIIEISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IIPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHHYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBmkeHue. HepaBHoMmepHoe npsimonnHeNnHOE ABHKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuit 3akon HeroTroHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U paboThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CKaToW NpyKUHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKON SHEPIHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOH SHEPTUr PpHU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU MIPU ABUIKEHUU TEJA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOIBKEHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
10 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpAaHEHHS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsie — koneOanusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3BykKa U BbicoTa TOHa. OTpaxeHue 3Byka. MH(dpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MO JNEUCTBHEM CHIIbI TSDKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJIGOAHUM M pe30HaHCa.
PacnipocTpanenue npoaoiabHbIX U ONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTHUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJia KOJEOAHHUH NMPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH IepHOJa KOJIeOaHWM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxXeHHE cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxkenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuuecKknii CBETOBO.

Xon mydeil B cobuparoiieil JnH3e.

XO0J Iy4yelr B pacCeuBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBust ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUs CBETOBOrO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHNS HA TPAHUIIE «BO3TyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUM 4Yepes3
LBETOBbIE (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sapa. HWszoronmsl. PannoaxTuBHBIE
npespateHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenus anep. Mctounuku sneprun ConHLA U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJTh TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000mIeHHS TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJTOTOBKU K
OCHOBHOMY TOCYAQpCTBEHHOMY OJK3aMeHy M0 (u3uke a1 00yyaromuxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH HAHHOTO MOIYJI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0ydeHus, ¢opMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCIICIOBAHMS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMIINATIBHO NEATEIBHOCTHBIM XapakTep IaHHOI'O paszeliia peaau3yercs
3a CuéT TOro, 4To OOYyYarolUeCs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbBIE METO/IbI UCCIIEIOBaHUS (PU3NUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBIICHHE MHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOIIEHHE K TIOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUU 00IIECTBEHHO3HAYHMbBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
bu3uKy;

— OCO3HAaHHME BaXHOCTH MOPAJIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWMM, BAXKHEMIIEH COCTABIISIIOIIEH
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3[0POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTU Oe30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30IaCHOrO IOBEJECHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCJIOBHSIX;

— chopmMupoBaHHOCTh HaBblKa pedieKCUM, MpPU3HAHUE CBOEro IMpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUYECKOMY M3yUCHHIO MPOdeCcChii, CBA3aHHBIX ¢ (PHU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNMKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBUSIM COLMAJIBLHOM W NPHPOIHOM
cpeiasbl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIOJIHEHUU HUCCIEIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBHITOCTh ONBITY W 3HAHUSIM
APpYTrux,

e — TIOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pPa3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIU3UPOBATh U BBISBJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOKHBIX TJIOOQIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1mero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE IT03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUIUUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUYMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (u3HYecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUMAHTOB pELIeHMs, BbIOOp Hauboee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(POPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIbITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TaKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3IUYHBIC METOJbI, MHCTPYMEHTBI U 3aIIPOCHI TIPH TOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMANBHYIO (OpPMY TPEACTABICHUS
nHpopMaMu W WUIIOCTPUPOBATh peliaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMmyHuKaTHBHBIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/ OOCYXAeHHs y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIa€MOM TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHBIE HA pEUICHHE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeaIbHOCTH OOIIECHNUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHUSIMU JPYIHMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMbITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIIbHOCTH, OPTaHU30BbIBATh JECUCTBUS
no €€ JOCTIKEHUIO: paclpeiessiTh pojiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOACH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3nUecKux 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaATbHOE, NPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (PU3NUEeCKON 3a1aul WK
IJlaHa MCCIEOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTH)KEHHsS])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3MYEeCKOro HMCCIEAOBaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa LEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIlecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJCUCTBYIOIIAS
cuna, gaedopmanua  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBJiCHUS TBEPABIMU TelaMH, KUIKOCTIMU U
razamM, arMoc(epHOe [aBlieHHWE, IUIABaHUE TeJl, MpPEeBpaIICHUs
MEXaHMYECKOI SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHHE UW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpY)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBJIICHHS B MPUPOJE:
NPUMEPBI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOMU
NpUPOJIC, NECUCTBUE CUJIbI TPEHUSI B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phIuarv B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BETWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTHU, BEC
Tena, CWiIa TpeHus, AaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOIDOUIIMEHT TOJE3HOTO JCHCTBUS MEXaHH3MOB,
KUHETUYECKass M MOTEHIHAlbHAs YHEPTUsi), MPU ONKHCAHUU MPABUIBLHO
TPakTOBaThb  (U3MUECKUH  CMBICT  HUCIOJB3yeMbIX  BEJIMYMH, WX
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TPpaPrKK U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYUMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pelar) pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3BIBAIONINE (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hPU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh TPH TMOMOITU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAaHUS BBIACIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKux CBOMCTB TeJ: dbopmynrpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUCHIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(QPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYHHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOO0TKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAN CONMPUKOCHOBEHUS TEJI, CHIIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJI0, YCIOBUM
IJIaBaHusl TeJl, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJeIysl MPeaJoKEHHOMY IIaHy, (UKCUPOBATH
pe3yabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHJE
NPEJIOKEHHBIX TAaONHIl U TpaduKOB, JENaTh BBIBOJBI IO pPE3ysIbTaTaM
UCCJIC/IOBAHHS,

NPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByIOmas Ha
NOTPYKEHHOE B KHJIKOCTh TeOo, KOd(D(PHIMEHT MoNe3HOro aeWCTBUS
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHHH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMYMHBI,

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETP, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TTIOCKOCTD;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
MNOJIINITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 171 obecriedeHusi 0€30MacHOCTH TpH OOpaleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM KOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaloIlEel cpejie;

OCYUIECTBJISATh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS Ppa3IUYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEUYUBOM WM MOXET OBITH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYEcKoro - coiepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIUU (HU3HUECKOTO CONEP)KaHUS, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3ysbTaTax MpPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K koH1y 00yueHus B 8 ky1acce rmpeMeTHbIE pe3yJIbTaThl Ha 6230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBMKCHHEC
aTOMOB U MOJIEKYJI, arpEeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbBIe TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3MlyXa, TEMIEpaTypa, BHYTPCHHSSI DHEPTHs, TEIUIOBOM JBUTATEINb,
AIIEMEHTAPHBIN JJIEKTPUUSCKHUMA 3apsijl, MIEKTPUIECKOE T0JIe, TTPOBOTHUKH
U IUDJICKTPUKH, IIOCTOSTHHBIA YJICKTPUICCKUI TOK, MATHUTHOE TI0JIC;
pasznuyaTh sBJICHUS (TEIUIOBOE pACHIMPEHHE W CKaThe, Teruionepenaya,
TEIJIOBOE€ paBHOBECHE, CMAuYMBAHUE, KAWUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauIM3anuus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHCE),
AIIEKTPU3AIUS TeJl, B3aUMOJICHCTBUE 3aps0B, JCHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHWE, B3aWMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NUYECKHX SBICHUNA B
OKpYXaIolleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE W KaNWUIIPHBIC SBICHUS B TPHUPOJE,
KpUCTaUTBl B TIpupoje, usnydenwe CoiHIlA, 3aMep3aHUEe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emuite, MOJSIPHOE CUSHUE, IPU 3TOM IEPEBOIUTH MPAKTHYCCKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUM;

OTMMHCHIBATh M3yUYCHHBIEC CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIL3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJleJbHAs TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHus TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHWM NOPABUIBHO  TPAKTOBATh
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOpUH
CTpPOEHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PUBMUECKHUX SIBICHHIA,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a1adyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POpPMYIIBI,
HEOOXOJuMbIe A €€ pelleHHs, MPOBOAMTH pPacu€Thl M CpPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh NpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBJICHUA WU
(bu3MYecKuX CBOMCTB Tell (KanWJISpHBIC SIBJICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJbBI OT TEMIEPATYPHI KUIKOCTU U
IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
IEKTPUYECKUX  3apslOB, B3aUMOJEHCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3yalM3al[si MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HAMpPsDKEHHS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
Ipyrod C  HCHOJB30BAHUEM MPAMBIX HM3MEPEHUU  (3aBUCHMOCTD
COMPOTUBIICHUSI TMPOBOJHWKA OT €ro JUIMHBI, IUIOMAAH MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsOKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHNE IIOCIEN0OBATEIbBHOTO M NApajuIEIbHOTO  COEAMHEHUM
IPOBOJHUKOB): TUTAHUPOBATh HCCIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

NPOBOJNTH KOCBEHHBIC HU3MEPEHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENysl MPEAJIO)KEHHON MHCTPYKLUH, U
BBIUUCIISATh 3HAUCHHUE BEJIUUMHBI,

cOOJII01aTh MpaBUjia TEXHUKU 0€30MaCHOCTH U padoTe C J1ad0paTOPHbIM
000OpyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK OJJICKTPUUYECKOW IHEPTHH, SJICKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPAHUTEIH, YJICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaT), COCTaBJIATh CXEMbI JIIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecnieueHrs 06€30MacHOCTH MpU OOpalleHuu ¢ nMpudopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE HUMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIONb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcesl cetu MHTEepHeT, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHusl, B TOM 4YHUCJIE MYyOJUYHO TNPEACTABIATh PE3yJIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEI;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeiensiTh OOS3aHHOCTH B TpYyNNE€ B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JESITENIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTB pa3peiiaTb KOH(PIUKTHI.

K koH1y 06yueHus B 9 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHXKEHUA, AchopMarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPA3BYK, 3JIEKTPOMArHUTHHIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCIYCKAHUS W TOTJIONMEeHUs, ab(a, OeTa- U ramMMa-u3IydeHus,
M30TOIIbI, SiZIEPHAsl SHEPTETHKA;



pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBIDKEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPY>KHOCTH, B3AaUMOJICHCTBUE
TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJieOaHWs), PE30HAHC, BOJTHOBOE JIBHXKEHUE, OTPaKEHHUE
3ByKa, MNPSIMOJMHEUHOE PaCHPOCTPAaHECHHE, OTPAXKECHUE WU MPEIIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIo’KeHUE OEJIoro CBETa B
CIIGKTp M CJIOKCHHE CIIEKTpPaJbHBIX LIBETOB, JHUCIEPCUSl CBETAa,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOIrO CIEKTpa
H3JIYYCHHS ) TI0 OMMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpY’)XKarolieM MHpe (B TOM 4YHclie (PU3NUECKHE SBJICHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBMKEHUE TJIaHET COJTHEYHOM CUCTEMbI, PEAKTUBHOE
JBUKECHHE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, IIBETa TE,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOJIOTHYECKOE NEUCTBHUE BUAMMOTO,
yIbTPadUOJICTOBOTO W  PEHTTCHOBCKOTO H3JIYyYCHHM, €CTECTBEHHBIN
paguoaKTUBHBIN (OH, KOCMHUYECKHE Jy4H, PaJdOaKTUBHOE H3ITyYCHUE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PATUOAKTUBHBIX M3JIYYEHUM Ha
OpraHu3M 4YeJIOBEKAa), MPH STOM NEPEBOAUTH MPAKTHUUECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIICCTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUYCCKHUX
SIBIICHUI;

OMMCHIBATh U3yUYCHHBIC CBOMCTBA Te M (PU3UYCCKHUE SBJICHUS, UCTIOJIBb3YS
¢dbuznyeckre BeEIMYMHBI (CpelHSsE M MIHOBEHHAas CKOPOCTh Tella TpHU
HEPABHOMEPHOM JIBUKCHUHU, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTIJI0OBas
CKOpPOCTb, CHJIA TPEHHUs, CHJIA YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIAJEHHUs, BEC Tejla, HUMITYJIbC Tejla, WMIYJIbC CHIIBI,
MeXaHM4yeckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHAS YHEPTUST CHKATOMN
MPYXUHBI, KUHETUYECKAs DJHEPrusi, IOJHAsA MEXaHWYeCKas >HEpPrus,
MEePHOJT U YacTOTa KoJIeOaHUH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNlb MPEJIOMIICHUS CpeJibl), IPU OMUCAHUHN
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHUH,
0003Ha4YeHUsI W E€AUHUIBI (U3UYECKUX BEJIUYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JIPYTUMH BEITUYHHAMM,
CTPOUTH TPpaPrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
MCIMOJIb3ysl 3aKOH COXPAHEHMSI SHEPruy, 3aKOH BCEMHUPHOIO TSATOTEHHS,



OPUHLIUI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMATHUUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (omMparoluecs Ha cucteMy u3 23
YpaBHEHUI), HCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIIUE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBATh KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WM U30BITOUHBIE JaHHbIE, BHIOUPAThH
3aKOHBI U (HOPMYITBI, HEOOXOAUMEBIE JIJISl PEIICHMS], TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHUE HCCIIEOBAHMS, BbIIEIATH
pOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HHEPrUH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pa3noKeHne OeNoro CBeTa B CHEKTP, M3YyYEHUE CBOMCTB M300paKEHUS B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B coOWparomie
JWH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAaueHHE H3MeEpsAeMONl BelauuuHbl ((POKyCHOE paccTosHuE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
najieHus1): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSITENIBHO COOUpaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
¢uznyecKkux BeIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHMYecKass Cuja CcOoOMparolied JIMH3bl, paAUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIETys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYEHHBIE PE3YIbTAThI C YIYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUI;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3iauuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (HU3UYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJeJIb aToMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHLUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS WM YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKom, ¢oToanmnapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIONTb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHUYECKUX 3a/]ay, ONTHYECKHE CXEMBbl MJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M cCOOMparoLIei JIMH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  MHGOPMAIMI0O O  MpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ1 oOecrieueHus: 0e30MacHOCTU MPHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOILIEH Cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYNIHUPYS MOUCKOBBINA 3aMpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCIIOJI30BATh MPHU BBITIOJHEHUH YyUE€OHBIX 33JaHUl HAYYHO-TOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cetd VIHTepHET, BIaJeTh MpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DHU3HUECKOrO COAEpIKAHMS,
yOJMYHO MPENICTABIATh PE3YyIbTaThl IPOEKTHOW HIIM MCCIIE0BATENbCKON
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1.0u3uka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUPA
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1
ya s https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2.1lepBoHayanbHbIe CBeICHHUS O CTPOCHUH BeIECTBA
bu6mmoreka [IOK
2.1 CrtpoeHue BeliecTa 1
P - https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3./IBuskeHne u B3auMo/ieiicTBue Tej
bu6mmoreka [IOK
3.1 Mexanundeckoe 3
AIBIDICHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 1 bubnuotexa [JOK




https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4./laBjienne TBEPABIX TeJ, ) KMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMU, )KUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOe Bpemst 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 70 12




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1.TenyioBble ABJIEHUS
1.1 CTpoeHue U CBOICTBA BEIISCTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2.9/1ekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.edsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 70 3 14.5




9 KUIIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.Mexanuueckue siBJeHHUA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka IHOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2.Mexannuyeckue KoJ1e0aHUsI ¥ BOJTHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKne BOJIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3.2/1eKTpOMarHuTHOE 10J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4.CBeToBbIe SIBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5.KBaHTOBBI€ IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf4 1 ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IaI0IM I MOTYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEPIKAHUS 12 ) bubmmorexa [IOK
’ Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 12
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 105 27




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
" Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoThI pecypenI

| ®du3uka — Hayka o npupoze. ABneHus | 0 0

PUPOJIBI
bubnunoreka LIOK

2 dusnyecKkue sABICHUS 1 0 0 https://m.edsoo.ru/ff09f72a

bubmuoreka [IOK

3 DuU3NYECKUE BEINYUHBI U X U3MEPCHUE 1 0 0 https://m.edsoo.ru/ff09f72a
Vpok-uccnenosanue "M3mepenue

4 TEMIIEpaTyphl IIPU IIOMOILH KUIKOCTHOTO 1 0 1
TEPMOMETPA U JaTUMKaA TeMIiepaTypbl"”

5 Mertozasl HaydHOTO MO3HaHUs. Onucanue | 0 0 bubmnoreka IIOK
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOJIETEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesbl:

6 JATBHOCTH MOJETA MIapUKa, MMYIIEHHOTO | 0 |
TOPU30HTANILHO, TEM O0JIbIlIE, 4YeM OOJIbIIe
BbICOTA ITycKa"

7 Crtpoenue BemecTBa. ONBITH, JOKA3bIBAIOIINE 1 0 0 bu6nunorexa LIOK
JUCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09feOa

bu6nunorexa LIOK

8 JIBIKEHHE HACTHIL BEIECTBA 1 0 0 https://m.edsoo.ru/ff0a013e

9 VYpok-uccienoBanue «ONbITH IO 1 0 1




Ha6J'IIO,I[CHI/IIO TEIIJIOBOI'0 paClIMPEHUS I'a30B»

10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
11 O06o6mieHue 1o pasaeny «llepBoHayaabHbBIC bubmmorexa OK
0 pasieity «1iep https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUHU BEILIECTBAY
12 Mexanunueckoe JBuxkeHue. PaBHomepHoe 1 bubnuorexa [JOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 Ckopoctb. Equaune! ckopoctu
p A H P https://m.edsoo.ru/ff0a079c¢
bubnuoreka [IOK
14 Pacuer nytu ¥ BpeMeHM ABUKEHUS
https://m.edsoo.ru/ff0a0ae4
bubnuoreka [IOK
15 Wuepunsa. Macca — Mepa HHEPTHOCTHU TEI
pH p P https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. Pacuet Macchl u bubnuoreka [{OK
o0BbeMa Teja 1o €ro IIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
MJIOTHOCTH TBEPAOTO TEa»
18 Pemenne 3ama4 mo teme "IIIOTHOCTE bu6nmorexa LIOK
BerecTna" https://m.edsoo.ru/ff0al23¢c
19 Cuita Kak XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyrocrtu. 3akoH ['yka
JlaGopaTtophnast pabora «3yuenue
20 3aBHCUMOCTH pacTshKeHHA (edopMarvn)
MPY>KUHBI OT MPUII0KEHHON CUIIBI»
21 SIBnenme TaroreHus. Cuiia TSKECTH
CBsi3b MEXy CIJION TSYKECTH U Maccoil Tena.
N bubnunorexa LIOK
22 Bec tema. Pemenne 3aga4 mo teme "Cuia

TsHKeCcTH"

https://m.edsoo.ru/ff0al778




7 Cuna TSKeCTU Ha IPYTUX IUIaHEeTax. bubnmnoreka HOK
®Pu3nyecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bu6nmoreka [IOK

24 Hsmepenne ci. Jlsamomerp https://m.edsoo.ru/ff0al8cc

bu6nmoreka [IOK

25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778

26 Ciio’)keHue ABYX CHJI, HAPABJICHHBIX 110 bubnmnoreka HOK
OJIHOM IpsiIMOI1. PaBHOZEICTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

7 Pewenue 3anau no reme "PaBHonelicTByrOIAs
cun"

)3 Cwita Tpenus u e€ BuIbl. TpeHue B IPUPOIE U bubnnoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnnoreka [JOK
CHJIBI TaBJIEHUA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEN»

30 Pemienue 3a1au Ha onpeneneHne
PABHOJICUCTBYIOILEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['padmueckoe nzobpaxxkenue cuin», «Cumbiy, bubamorexa LOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEICTBYIOIIAS CUIT»
KonTponbhas pabota no temam:
1 «Mexannueckoe IBIKEeHHE, «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n300paxenue cuimy, «CHIIb»

13 Hasnenune. CiocoObl yMEHBIIEHUS U bubnmoreka [JOK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS raza bubnuoreka [{OK




oT 00bEMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPABIMU TEIIAMH, bubnunorexa LIOK
JKAUIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnmnoreka HOK
JICICTBHUEM CHUJIbI TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBinenue B bubnuorexa [JOK
JKAJIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmmoreka [JOK
38 Coobmarommecs cocy bl https://m.edSO(]fru/fan297O
39 ['uppaBnuueckuii npecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopiiHeBoit )KUIKOCTHBIM HACOC
41 ATtmochepa 3eMiH 1 IPUIHUHBL e Bbu6moteka [JOK
CYILLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubnnorexa [JOK
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNe https://m.edSO(]fru/fanZbSa
43 Nsmepenune armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuenm https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubmuorexa [IOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe 1aBieHue bubmmnoreka HOK
Ha Pa3IM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
napieHue"
47 JlericTBUE XKUJKOCTH U Ta3a HA IOTPYKEHHOE bubnuoteka [JOK
B HUX TeJO. ApXUMeIoBa cuja https://m.edsoo.ru/ff0a3276
43 JlaGopaTtopHas pabota «OrnpeneneHue bubnuoteka [JOK

BBITAJIKUBAIOIIEH CHJIBI, IE€HCTBYIONIEH Ha

https://m.edsoo.ru/ff0a33fc




TEJI0, IIOTPYKEHHOC B XKUJIKOCTH»

JlaboparopHast paboTa 1o Teme
«MccnemoBanue 3aBUCMMOCTH Beca TeJia B

bubnunoreka LIOK

49 .. . 1
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEJIa»
bubnunorexa LIOK
50 IInaBanue Tea 0
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WiIM KOHCTPYUPOBAHUE JIOJKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amau o remam: «llnaBanue cyaos.
52 BosznyxomnaBanuey, «J/laBieHne TBEpABIX TEI 1 buGnuorexa [IOK
yxom : P : https://m.edsoo.ru/ff0a3654
JKHJIKOCTEN U Ta30B)»
53 KonTpomnpHas padora o Teme «JlaBneHue 0
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nmorexa LIOK
54 Mexannyeckas padora 0
p https://m.edsoo.ru/ff0a3{82
bu6nunorexa LIOK
55 Momuocts. EquHUNEI MOITHOCTH 0
m & 1 m https://m.edsoo.ru/ff0a3{82
56 Vpok-uccnenopanue "Pacuér MOIIHOCTH, |
pa3BUBaeMoi Ipu MoabEME 1o JecTHULE"
57 IIpocTeie Mmexanu3Msbl. Peruar. PaBHoBeCue 0
CHUJI Ha pblyare
Prruaru B TexHuKe, OBITY U IPUPO/IE.
58 JlabopaTtopuas pabora «MccnenoBanue 0.5 bubnmorexa LOK
p . PHAAD ' https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblyara
59 Pemenne 3a1a4 1mo TemMe «Y CIIOBUSA 0 bubnunorexa LIOK

PAaBHOBECHUS pblyara»

https://m.edsoo.ru/ff0a48a6




Koaddumnuent nonesHoro nercTBus

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«M3mepenne KIIJl HaKJIOHHON MIIIOCKOCTU
61 Pemenue 3agau mo teme "PaboTta, MOIIIHOCTb, 1 | bubnunoreka LIOK
KIIA" https://m.edsoo.ru/ff0a4c48
2 Mexanunueckast sueprusi. Kunernueckas u 1 0 bubmmoreka [JOK
[IOTEHIMAJIbHAS SJHEPIUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIHU 1 0 bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTAJIbHOE OIPEIECIICHNE
64 M3MEHEHUSI KHHETUYECKON U MOTEHIMAIbHON 1 1
SHEPruU MPU CKATHIBAHUU TeJNa M0 HAKIOHHON
IJIOCKOCTH"
65 Kontponbnas padota no teme «Pabora u | 0
MOIIIHOCTb. DHEPT U
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme | 0 bubmuoreka [IOK
"MexaHn4ecKkoe OBHKeHHue" https://m.edsoo.ru/ff0adec6d
67 PesepsHblil ypok. Pabora ¢ TekcTamu 1o Teme ) 0 bubmmnoreka HOK
"JlaBneHue TBEPABIX TEI, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ff0a4ffe
63 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o teme ) 0
"PaboTa. MoutHocTs. JHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 70 15




8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne m/n Tema ypoxa KonrTpoabubie IIpakTuueckue i ppoBnie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUHU U UX OIBITHbIE 1 0 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYI 1 0 0
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 0 0 bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPOTO, KHUIKOTO H
4 ra3o00pa3HOro COCTOSHUM BEIIECTBA Ha ! 0 0
OCHOBE TOJIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKOW TeOpun
bubmmoreka IIOK
5 Kpucrannnueckue u amopdusbie Tena 1 0 0 hitps:/m.edsoo.ru/ff0a5800
6 CmauuBaHue M KalWJUSIPHOCTb. | 0 0 bubmuorexa [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6nunorexa LIOK
7 TemoBoe pacmpeHue u cxaTmue 1 0 0 hitps//m.cdsoo.rw/fi0a5a26
g Temneparypa. CBsi3b TeMIepaTypsl CO I 0 0
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS | 0 0 bubmuorexa [IOK
BHYTPEHHEHN YHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Bunel remnonepenaun 1 0 0 bubnworexa LHOK

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

bu6nmoreka [IOK

11 HCIOJIb30BAHKE TEIMJIOBBIX CBOMCTB BEIIECTB
o " https://m.edsoo.ru/ff0a65c0
Y MaTepUaJoB B IIESAX YHEProCOCPEeIKECHHS
12 KonnuectBo Temnotsl. Y aenpHas bubnuorexa [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. Bu6mmotexa [JOK
TemmooOMeH 1 TEIIIOBOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "Hccienoanne
14 SIBJICHUSI TETUIOOOMEHA TPH CMETIINBAHUN bubmmorexa [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U TOpsiueit BOABI
Pacuer xonuuecTBa TEIIOTHI,
15 He00XO0IMMOT0 JIJIsl HArPeBaHUS Tela U
BBIJICJISIEMOTO MM TIPU OXJIAXKJICHUHN
16 Jlaboparopnas pabota "Onpenenenue bubmmoreka [JOK
yIeJIbHOM TEMJI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHNE
18 KPUCTAJUIMYECKUX Tell. Y IeNIbHAsI TEeIIoTa bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
yeIbHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bu6muoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temiora
21 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubmuorexa [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(EepHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3yxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIBHOM BIaKHOCTH
BO3yXxa"

Penrenue 3aau Ha onpe/iesieHHE BIaKHOCTH
BO3/yXa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIHUIBI PaOOTHI TETIJIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa. [[Burareias BHyTPCHHETO
CropaHus

25

26

27

KII/ TermmoBoro nurarens. TemioBbie
JIBUTATEIIN U 3alUTa OKPYKAIOLEH Cpe/Ibl
3aKOH COXpaHEHUs U NPEBPAILECHUS SHEPTUU
B TEIIOBBIX Ipoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
teme "TemoBble siBiieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas padora no teme "Temnossie
sBieHus. Fi3MeHeHne arperaTHbIx
COCTOsIHUH BemecTBa"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[a pona
ANEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IaeKTpU3aLMS TEI
UHIYKIMEW U IPU CONPUKOCHOBEHUH"

31

B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a87e4

32

33

OnexTpuueckoe noie. HanpsskeHHOCTD
aneKTpudeckoro nois. [IpuHnumn
CYNEPHO3UIINU INEKTPUUECKUX TTOJICH

Hocurenu QJICKTPHUYCCKUX 3apsAI0B.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a




DnemeHTapHbI 3apsia. CTpoeHue atoMa

IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH

bubnunorexa LIOK

34 1
COXpPAaHEHUs BJIEKTPUUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB 0 bubnmnoreka HOK
DJIIEKTPUYECKUX 3apAa0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUUYECKUI TOK, YCIOBUS €ro
36 cyuiecTBoBanus. McTounnku 0 bubmmorexa [TOK
Y ) https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bubnnorexa [JOK
37 JleficTBUA SIIEKTPUYECKOTO TOKA 0 1
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOIO MOJIs Ha MPOBOJIHUKHU U 1
JADTICKTPUKH"
39 DNEeKTPUYECKUM TOK B MEeTaJlJIax, 0 bubmmoreka [JOK
JKUKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE YaCcTH 0
41 Cuna toka. JlaGopaTopHas pabora 0.5 bubmuorexa [IOK
"N3mepeHue 1 perylIupoBaHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HanpshkeHue. BonbTmerp.
42 JlaGoparopHas padota "M3mepenue u 0.5 brbmmorexa [TOK
paTopHai p P ' https://m.edsoo.ru/ff0a% 14
peryaupoBaHue HanpsHKEHUs
43 ConpoTHBIICHHE POBOAHKUKA. Y ACIIBHOE 1 bubnmnorexa [JOK
COIIPOTHUBJICHNE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnast paboTa "3aBUCUMOCTH
44 AIEKTPUUYECKOTO COMPOTUBIICHUS | bubnmnorexa [JOK
MPOBOJHUKA OT €TO JIHWHBI, IJIOI[aau https://m.edsoo.ru/ff0aa738
MOTEPEYHOro CeUeHus: U Marepuana”
45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSKEHHUS. 0 bubnmnoreka [JOK




3akon OMa Jy1s ydacTKa 1enu

Jlaboparopuas padota "HccrnenoBanmne
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubnunoreka LIOK

46
€3UCTOP, OT COIIPOTUBJICHUS PEUCTOPA U https://m.edsoo.ru/ff0aa04e
P P p P P
HanpsHKeHUs Ha pe3ucrope”
47 ITocnenoBarenbHOE U NapajlieIbHOE
CO€JIMHEHHS TIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka mpasuiia
43 CJIOXKEHUS HANPSHKEHUN TTPU bubnnorexa [JOK
II0CJIEAOBATEIIbBHOM COCUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
Jlaboparopnas padota "IIpoBepka npaBuia
bubnnorexa [JOK
49 JUISL CWJIBI TOKA IIPU I1ApajuIeIbHOM 1
COCIHEHIH PEsHCTOPOB" https://m.edsoo.ru/ffOaadle
50 Pemenue 3anay Ha npuMeHeHKe 3akoHa OMa bubmmnoreka HOK
JUTSL Pa3iIn4YHOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuorexa [IOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
paboOTHI U MOIIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre en U MOTpeOuTenn BuG OK
B nonnoTexa
53 aJIeKTpHUECKOl sHepruu B ObITy. KopoTkoe 1
SAMBIKAIE https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJILHOM paboTe MO
54 TeMe "DIJIEKTPUUECKHE 3aps/ibl. 3apsSKECHHbBIE bu6muoreka [IOK
TeJla U UX B3aumonaeucTBus. IlocTostHHbIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUUYECKUN TOK"
55 Kontponbnas pabota mo teme bubnuotexa [JOK




56

"DnexkTpuuecKue 3apsaabl. 3apsIKEHHBIC Tella
" uXx B3aumoacucTsus. I1ocToSHHBIN
AIEKTPUUYECKUN TOK"

IlocTossHHEIE MarHuThbl, UX BSaHMOHeﬁCTBHG

https://m.edsoo.ru/ff0abea8

57

58

59

VYpok-uccnenosanue "M3ydyenue nonei
MOCTOSIHHBIX MarHuToB"

MarauTtHOe 110j1e. MarautHoe nosie 3emMian
M €T0 3HAYCHUE JIJIS )KU3HU Ha 3eMIIe
OnbIT OpcTena. MarautHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE T0JIe
KaTYIIKH C TOKOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

60

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.
Jlaboparopuas padota "M3ydeHue neiicTBus
MarHUTHOTO TIOJIs Ha POBOJHUK C TOKOM"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA
Hcnonbp3oBanue snekTpoaBUrareneil B
TEXHUUYECKUX YCTPONCTBAX U Ha
Tpaucmnopre. JlabopaTopHas pabota
"KoHcTpyupoBaHue U U3y4eHne padoThl
JNEKTpOABUTaTENs"

bubmmoteka IIOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

OnpiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
naaykuun. [Ipasumno Jlenna

Onextporerepatop. CriocoOb! MoTydeHUs
AIEKTPUICCKON IJHEPTHH. DIECKTPOCTAHITUI
Ha BO300HOBIIEMBIX HCTOYHUKAX OHEPIrUun

IloaroroBka k KOHTpOHLHOﬁ pa60Te Je(e]

TeMe "DJIEKTPUYECKUE U MarHUTHbBIE
ABJIeHNA"




65 KontposbHas paboTta mo teme 1 0 bubnmnoreka HOK
"DneKkTpuuecKue U MarHUTHbIE ABJICHUA" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o ) 0 bubnmoreka [JOK
teme "TemnnoBble sABICHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o ) 0 bubnuoreka [JOK
teme "I1oCTOSIHHBIN JEeKTPUUECKUNA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. PaGora ¢ TekcTamu mo 1 0
Teme "MarHuTHeie siBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 70 24.5




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
nudpoBbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
] Mexanunyeckoe nBuxeHrne. MarepuajibHas | 0 0
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | 0 0 bubnuoreka [IOK
MEXaHHUYCCKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubnuoreka [{OK
3 PaBHOMEpHOE NpAMOJIMHEITHOE ABUKEHUE 1 0 0
https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOJIMHEITHOE
4 nBwxeHne. CpeaHsis U MTHOBEHHast 1 0 0
CKOPOCTb
5 IIpssMONMHENHOE PaBHOYCKOPEHHOE | 0 0 bubmmnoreka HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1 0 0
CKOpOCTH
JlaGopaTtopHnas pabota "Onpenenenue
7 CKO peHI/IE TCJ‘I’f npu aBHOPCKO €HHOM 1 0 1 bubmorexa HOK
yeKop pap . yeKop https://m.edsoo.ru/ff0adb18
JBMOKEHUH 110 HAKJIOHHOM IIOCKOCTH"
8 CBoOoaHoe majgenue teia. OneIThl [amunes 1 0 0
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon E gacTtora 00 aIHeHHﬂpJ};)ItI(HefIHaH Hu 1 0 0 bubnmorexa LOK
P P ) https://m.edsoo.ru/ff0ae176
YTJI0Basi CKOPOCTH
10 L{eHTpOoCTpEMUTENIEHOE YCKOPEHHE 1 0 0




bu6nmmoreka [IOK

11 [Iepsbiii 3axk0oH Hprotona. BekTop cuisl hitps://m.cdsoo.ruw/ff0ac6] 2
12 Bropoii 3akon Herorona. bubnnoreka [JOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
. bubnmnoreka HOK
13 Tperuii 3akoH Herorona. Cynepro3unus cui hitps://m.c dsof)l.ru /608982
14 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnmnoreka HOK
Hrrotouna https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edSO(])_.[ru/faneca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 JlabGopaTtopHas pabora «OnpeneneHue bubnnorexa [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Crna Tpenms https://m.edSO(])_.[ru/fanﬂ 38
bubmmnoreka HOK
19 Pemenue 3amau o reme «Cuiia TpeHUs» https://m.edSO(]fru/fanfa26
20 JlabopaTtopHast pabora "Onpenenenue bubnnorexa [JOK
Kod(puImeHTa TpeHHs CKOJIbKECHHS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau no reme "3akonsl HetoToHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO MMaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBUTalOHHOrO IeHTpa (ConHeuHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuina TSHKECTH U bubnuoreka [{OK

3aKOH BCEMUPHOI'O TATOTEeHUs"

https://m.edsoo.ru/ffO0af5f8




HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6nmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaabHOW TOUKH.
26 AobcomroTHO TBEPIOE Teno. PaBHOBecHe bubnunoreka LIOK
TBEPJIOTO TeJIa € 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. LeHTp TsKECTH
)3 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bubnuoreka [{OK
Hentp tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
" bubmmoreka [JOK
29 MexaHnueckoe OIBHKEHHE.
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTtponpsHast pabora o Teme
30 "MexaHu4eCcKOoe IBUKEHUE bubmmorexa [IOK
. a | ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpPAaHEHUS UMITYJIbCa. YTIPYTroe U bubmorexa HOK
P yaibea. JTpyT https://m.edsoo.ru/f0bO07fa
HEYNPYroe B3auMOICHCTBIE
1 Pemenue 3agau no reme "3akoH coXpaHEHUs bubnnorexa [JOK
ummynsca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
but6mmorekxa [IOK
34 Mexannueckas paboTa U MOIIIHOCTh
P B https://m.edsoo.ru/ff0b0ag4
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuotexa [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlaGopaTtopHas pabota «OrnpeneneHue

paboThI CHIIBI TPEHUS IPU PAaBHOMEPHOM




JBMXKCHUU TEJIa 110 FOpH3OHTaHBHOfI
IMOBCPXHOCTU»

Cas3b sHepruu u padoTsl. [loTeHnnanbHas

37
SHEprus
18 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KUHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHHMS YHEPIUHU B MEXAHUKE
40 JlaGopaTtopHas paborta «3ydeHue 3akoHa bubmmoreka [JOK
COXPAaHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHoE IBHIKCHHUE U €TI0 bubnuoreka [{OK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojaebanus. BoiHyX/1eHHbIE Bbu6moteka [JOK
KkoJiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 Marematuueckuii ¥ IpyKUHHBIN MasiTHUKH
VYpok-uccnenopanue «3aBUCUMOCTb
44 reproaa KojeOaHui OT )KECTKOCTH bubnuorexa [IOK
proa https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»
45 [IpeBpalienue 3Hepruu Npu MEXaHUUECKHUX
KOJIe0aHUIX
JIaGopartopHas padora «Onpeaenenne
46 qacroim Hpne Ifona Kone6a}zmﬁ 5| WHHOTO bubmorexa HOK
P Py https://m.edsoo.ru/ffOblaec
MAasITHHUKA
Jlabopartopuas padora «IIpoBepka
47 HGSaBI:/ICI/II\I/I)OCTI/IpHe noja Ifoneé)aHHﬁ rpysa bubnnorexa [IOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BojHEL CBOMCTBA
bubnunorexa LIOK
48 MeXaHW4eCKUX BOJIH. [IpoonbHbIe 1

MOINEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ff0b21fe




49

50

Ypok-koHpepenius "MexaHU4IeCKUue BOJHBI
B TBEpI0M Tene. CelicMuyeckre BOIHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa

51

52

53

Ypok-uccnenosanue "Haomonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-koHpepenmus "YapTpa3Byk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka kK KOHTPOJILHOU paboTe MO TEME
"3akoHbI cCOXpaHeHHs. MexaHnuecKue
KoJie0aHuUs U BOJHBI"

KonTponbhas pabota no teme "3aKOHBI
coxpaHeHus. MexaHudeckue KoueGaHus u
BOJIHBI"

DNEeKTPOMarHuTHOE TMOJIe.
DONEeKTPOMarHUTHHIE BOJTHBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0b25f0

bubmmoreka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBaHue
AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBa3n"

VYpok-uccnenosanue "M3yueHne cBONCTB
AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOWIBHOTO TenedoHa"

Pemenne 3a1a4 Ha ONpeCACIICHUE YaCTOTEI U
JJIMHBI Z-)HCKTpOMal"HI/ITHOﬁ BOJIHBI

bub6nmorexa LIOK
https://m.edsoo.ru/ff0b2fe6

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2c6c

61

DneKTpOMarHuTHast IPUPO/ia CBETA.

but6mmoreka [IOK




CxopocTh cBeTa. BoirHOBBIE CBOMCTBA CBETa

Hcrounuku ceera. [Ipsmonunennoe

https://m.edsoo.ru/ff0b31d0

bubnunoreka LIOK

62 acrpocTpadeHue csera. 3atMenusa CoHna
pactipoctp H https://m.edsoo.ru/ff0b3658
u JlyHsl
3aKoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
63 3a7a4 Ha IpUMEHEHNE 3aKOHA OTPAKEHUA Bubmiorexa HOK
P P hitps://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKoH NPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[ToHOE BHYTPEHHEE OTPAXKEHUE CBETA.
yIP P bubnunoreka LIOK
65 Vcronp30BaHue MOJIHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabora "HccnenoBanue
66 3aBHCHUMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO
Jy4a OT yIJia aJIieHus Ha TpaHuIle "BO3ayX-
crekio""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBOJIBI, OITUKOBOJIOKOHHAS CBA3L"
bu6mmoreka IIOK
68 JInasel. Onrudeckas cuiia TUH3EL
https://m.edsoo.ru/ff0b3f2c
but6mmorexa [IOK
69 TToctpoenne n300paxxeHHUN B IMH3aX
p p https://m.edsoo.ru/ff0b444a
JIaGopartopnas pabota "Onpenenenue
70 dox Ic)Hor(P; aCfTOSIHI/ISI u olzlmqecxoﬁ CHJIBI bubmmorexa TIOK
YCHoro p ! https://m.edsoo.ru/ff0b4206
coOUparomIel TUH3BI
71 Ypoxk-koH(pepennus "OnTuyeckue bubnmnorexa [JOK

JMH30BBIE TPUOOPHI"

https://m.edsoo.ru/ff0cOa7e




bu6nmmoreka [IOK

72 I'ma3 xak ontuueckas cucrema. 3peHue hitps://m.cdsoo.ru/f0b4684
73 Ypoxk-koudepenuus "edexrs 3penus. Kak
COXpaHUTb 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Hprorona. CioxkeHue creKTpaibHbIX bubmorexa HOK
https://m.edsoo.ru/ff0cOf4c
uBeroB. Jlucnepcus ceera
JlaGopaTtopHnas padota "OnbITHI 11O
75 pasJioKeHUIo 0e10ro cBera B CIEeKTp U Bbu6moteka [JOK
BOCIIPUATHUIO LIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUU Yepe3 1IBETOBbIE GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: IucIepcusi, uHTeppepeHIus u
nudpakmms"
77 OmnbiTel Pesepdopna u mianeTapHasi MOJIEb bubnnorexa [JOK
aroMa https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Monens aroma bopa
79 Henyckanne v morionieHue CBeTa aTOMOM. bubmmnorexka HOK
KBanTsl. JInHeituaTbie CIEKTPhI https://m.edsoo.ru/ffOc144c
20 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnnorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubnnorexa [IOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro siapa. Hyknonnas bubnmoreka [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
but6mmorekxa [IOK
83 PannoaktuBHbIie npeBpamieHus. M30Tomnsl hitps://m.cdsoo.ru/ff0c lal4
84 Pemenue 3agau nmo teme: "PagnoakTUBHbBIC bubnuoreka [{OK




npeBpaiieHus"” https://m.edsoo.ru/ffOc1b4a

85 [Tepuoxa nmonypacnana

26 Ypok-koHpepenius "PagnoakTiBHBIC bubnmnoreka HOK
U3JIy4CHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 S nepHble peakuny. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsA0BOr0 U MaCCOBOTO YUCEN https://m.edsoo.ru/ffOc1c58

28 DHeprusi CBsI3U aTOMHBIX sifiep. CBs3b MacChl bubmmoreka [JOK
Y DHEPruu https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3agau no teme "SnepHeie
peakiuun"

Peakuuu cunTesa u neneHus saep. bubmmoreka [JOK

90 "

Nctounuku sHeprun CosiHila v 3BE311 https://m.edsoo.ru/ffOc1e88
Ypoxk-kordpepenuus "SnepHas sHepreTHKa.

91 JleficTBHs paJquOAKTUBHBIX U3JIy4YECHUN Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe

9 "DIeKTPOMarHuTHOE TOJIE. bubnnorexa [JOK
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTponbhas pabota mo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
sABIEHUS"

94 [ToBTOpenue, o606menue. JlabopatopHbie bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0eHNE. Permenmne

95 pacyeTHBIX M KaYECTBEHHBIX 3a/a4 10 TEME Bubmmorexa [IOK

"TenoBsble mporecch”

https://m.edsoo.ru/ff0c2572




IToBTOpenue, 0600IIeHNE. Permenue

96 aCYCTHBIX U KAUECTBEHHBIX 3aJa4 110 TEME 1 0 bubmorexa OK
p 3 https:/m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei'”

IToBTOpenue, 0600IIeHNE. Permenue
bu6nmoreka [IOK
97 paCUETHBIX U KAYECTBEHHBIX 3a/1a4 110 TEME 1 0
https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

08 [ToBTOpenue, o606meHue. JlabopatopHbie | 1 bubmmoreka [JOK
paboTsl 1o Kypcy "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 0600menue. Padora ¢

99 TEeKCTaMH 110 TeMe "3aKOHBI COXpaHCHHUS B 2 0 bubmmorexa [OK

" p https://m.edsoo.ru/ffO0c2d6a
MEXaHHKE

100 [ToBTOpenue, 0600meHne. Pabora ¢ ) 0 bubnnoreka [JOK
tekctamu 110 Teme "Koaebanust 1 BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHne. Pabora ¢ ) 0 bubnunoreka LIOK
TekcTaMu 110 TeMe "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061meHue. Padota ¢

102 TekctaMu 1o TeMe "KBaHTOBas U simepHas 1 0
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 105 32




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 7 xknacc/ [epeimkun .M., UBanos A.U., AkiimoHepHOe 00111€CTBO
«M3parenscTBO «lIpocBemenune»

» ®usuka, 8 kiacc/ [lepeimkun .M., BanoB A.U., AKiinoHepHOE 00I1IECTBO
«M3parenscTBO «lIpocBemenune»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHUK, 9 kimacce/ [lepeimkun Y. M., I'yrauk E.
M., BanoB A. U., Iletpoa M. A., AkunonepHoe o6miectBo «M31arenscTBo
«IIpocsemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

» ®usnka. JunakTiudeckue matepuaisl kK yaeOHuKy A.B. [lepeimkuna. 7 kimacc/Mapon
A.E., Mapon E.A. « ®usuka. COOpHHUK BONPOCOB U 3a7a4 K yueOHUKy A.B. [lepoimkuna. 7
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. /luarnoctudeckue paboTsl k yueOHUKy A.B. [lepsikuna. 7 kinacc/IllaxmaroBa
B.B., lledep O.P.

e ®usuka. Tectrl. 7 ki1acc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meroauueckoe mocodue k yueOHnky A.B. [leprimkuna. 7 kiacc/PunoHOBIY
H.B.

» Ouszuka. /lunakrndyeckue marepuaisl K yaeOuuky A.B. Ilepsimkuna. 8 kimacc/Mapon A.E.
, Mapos E.A. » ®uznka. COOpHUK BOMPOCOB U 3a7a4 K yueOHuky A.B. Ileppimkuna. 8
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. /lnarnoctuueckue padboTsl K yueOHUKY A.B. [lepoiukuna. 8 knacc/IllaxmaToBa
B.B., lllegep O.P.

» ®usuka. Tectrl. 8 knacc/XannanoB H.K., Xannanosa T.A.

» ®usuka. Meronnueckoe nocobue k yueOHuky A.B. Ileppiukuna. 8 knacc/@unoHoBuY
H.B.

» ®usuka. {unaktuueckue matepuaisl kK yueOHuKy A.B. [lepsimkuna, E.M. I'ytHuk. 9
kiacc/Mapon A.E., Mapon E.A.

» ®usuka. COOpHUK BOMPOCOB U 3aau K yueOHuky A.B. [lepsimkuna, E.M. I'yTHuk. 9
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. Tectrl. 9 kinacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meroanueckoe nocodue x yueoHuky A.B. [lepsrukuna, E.M. I'yrHuk. 9
knacce/I'yrauk E.M., Uepnukosa O.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

* bubnuoreka undposoro odbpazoBaTeIbHOTO KOHTEHTA. — Pexxum noctyna:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67¢e7d

* Enunas xomnexnus mugpoBbIX 00pa30BaTeIbHBIX PECypcoB. — Pexxum gocrymna:
http://school- collection.edu.ru

» GdenepanbHBIA IEHTP HHHOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB. — PesknuM moctyma
http://www .fcior.edu.ru/

* [ludpossie oOpazoBaTenbHbIC pecypchl. — Pexxum moctyma: http:// www.openclass.ru
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